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Instrument Suite
❖ Burst Alert Telescope (BAT): 

15-350 keV, 1.4 sr field-of-
view, ~ 3’ localization

❖ X-Ray Telescope (XRT): 
0.2-10.0 keV, 24’ x 24’ field-
of-view, 3” localization

❖ UV/Optical Telescopes 
(UVOT): 170-650 nm, 17’ x 
17’ field-of-view, 0.5” 
localization



Evolving Observing Time



2019 Senior Review Priorities



A New Source of High-Energy Neutrinos?

Stein+ 2020

A tidal disruption event (TDE) with an engine-powered jet found spatially
and temporally coincident with a high-energy neutrino



A Magnetar Origin for (some) FRBs

Bochenek+ 2020

A fast radio burst-like pulse 
coincident with gamma-ray giant 
flares from the Galactic magnetar 

SGR1935+2154



Periodic Nuclear Activity I: Partial TDE

Period = 114 d, Pdot = -0.0017 (!), UV emission peaks before optical.
Interpreted as partial tidal disruption event (observations continuing).

Payne+ 2020



Periodic Nuclear Activity II: Binary SMBH

Serafinelli+ 2020

BAT Survey: 30x more sensitive 
than any previous all-sky hard X-

ray survey. Evidence for periodicity 
in Mrk 915 consistent with binary 

supermassive black hole.



Intensive Reverberation Mapping

Hernandez+ 2020

Edelson+ 2020

Reverberation mapping probes structure of 
accretion disk, with UV uniquely sampling 
inner regions. With exception of U-band, 

shape is well fit by slim disk models, but size 
is ~ 3x larger than theory suggests.



Intensive Reverberation Mapping

Hernandez+ 2020



UV Exoplanet Transits

Salz+ 2019

Improvements to relative UV photometry enables exoplanet transit measurements. 
UV uniquely probes atmospheric chemistry models.



Time-Domain Best Practices

Tohuvavohu+ 2020

Gamma-ray Urgent Archiver 
for Novel Opportunities 

(GUANO): triggered requests 
for BAT event mode data

Software improvements can significantly increase scientific utility of existing missions, 
particularly in context of mission ecosystem.



Time-Domain Best Practices

Tools that produce automated, publication quality data products are invaluable.
They allow non-experts to use your data, significantly expanding user base.



Time-Domain Best Practices

Current Target-of-Opportunity (DDT) proposals submitted manually via webform.
Can accommodate current rate (5x per day), but not anticipated growth.



Time-Domain Best Practices

Attempting to use current generation of 
surveys (e.g., ZTF, ASAS-SN) to build 
infrastructure for upcoming wide-field 

facilities (Rubin, Roman, SKA, …)

“Filter” (e.g., supernova within 2 days of 
explosion within 100 Mpc)

API (Application Programming 
Interface) for automated submission and 

scheduling of pre-approved programs



Time-Domain Best Practices
❖ Guest Investigator programs 

critical to get scientific input 
from community and maintain 
pool of engaged users

❖ Large programs (key projects) 
have been particularly 
impactful for Swift in recent 
years

❖ Awaiting results from first dual 
anonymous review in 
December

Hernandez+ 2020



Conclusions

❖ 16 years since launch, Swift remains a vibrant 
observatory conducting a diverse range of research 
cutting-edge research programs across the transient and 
multi-messenger domains

❖ Rapid slewing, UV + X-ray follow-up is expected to 
only grow in importance over next decade

❖ Automation and community engagement critical for 
success in these areas


